Probing the structure-function relationship of polyene macrolides: engineered biosynthesis of soluble nystatin analogues.
Although polyene macrolides are efficient antifungal agents with fungicidal mode of action, their use in medical practice is problematic due to their low solubility and significant human toxicity. In an attempt to address the solubility problem, we have obtained two analogues of nystatin with hydroxy groups at positions C31 and C33 through manipulation of the nystatin polyketide synthase in the producing organism Streptomyces noursei. Structures of the analogues were confirmed by nuclear magnetic resonance (NMR), and their solubility was found to be more than 2000 times higher than that of nystatin. However, both analogues were shown to have lost antifungal activity, implying that the integrity of the hydrophobic polyene region of the nystatin molecule is crucial for the fungicidal action. NMR data and computer modeling performed for the new analogues suggested conformational changes together with a significantly increased structural disorder, which may account for both increased solubility and the loss of activity.